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Supplementary Methods
Field collection and paleointensity sample characteristics. Burnt floor samples were collected in the field and oriented with Sun and Brunton compasses. Large, systematic discrepancies indicative of local magnetic sources were not seen at the collection sites; the Brunton compass orientations were subsequently used for further analyses.
Standard 1-cc samples (identical to those used for directional analyses) were selected from the Baobab (AD6) site for paleointensity analyses. Bulk samples from the Kolope burnt grain bin had heterogeneity (i.e. small pebble size clasts) and thus were not used for paleointensity investigation.
Paleointensity analyses of the Kolope kraal were restricted to black glass separated from larger bulk samples. Black glass was too small in our samples of the Icon (Venetia) byre for paleointensity analyses.
Paleointensity analyses. For successful paleointensity experiments on ceramics and burnt floors, the applied field was at a high angle (∼50-125 o ) to the natural remanent magnetization (NRM); linearity of the NRM/TRM slope under these conditions provides further support for minimal influence of multidomain grains.
Modern pottery using traditional methods is made in the Venda region of southern Africa today.
Pottery is fired in shallow pits. The temperatures measured in pit fires often reach 800 o C 7 , but there is a range (typically 700-900 o C) due to variables in the local firing.
From our inquires with modern potters, we found that the heating and cooling process generally takes ∼12 hours. We note that this total time is within a factor of 2 of the total heating/cooling time of a Thellier experiment on pottery shards and therefore we have not applied cooling rate corrections. Our cooling rates for paleointensity experiments are much faster than those for bulk samples, however we note that the glass must have cooled at much faster rates. We also note that several investigations indicate that cooling rate corrections for pseudo-single domain grains, similar to those that likely dominated our samples (cf. Supplementary Figure 1) , are negligible 8−9 .
Paleointensity success rates. Our selection criteria are similar to or more stringent than those 
Tensors are as follows: There is some variation between the tensors, but most from the ceramic shards show oblateness, with applied fields in the orthogonal sample direction yielding smaller magnetizations than applied fields in the plane of the pot shard. This kind of "flattening" has been noticed previously in some studies of bricks and tiles 13, 15 . The floors samples demonstrate little change in acquisition of TRM along the different axes and can arguably be considered isotropic.
AR2
-MPB does not demonstrate the oblateness seen in the other samples. On re-inspection, it was found that this sample was not equidimensional and likely has a shape anisotropy (due to sample preparation of the limited material from this shard). The laboratory field during the Thellier-Coe experiment of the original sample was applied along the Z-axis of the sample; the Z-axis of the anisotropy test sample was ∼18% smaller than the largest axis (in this case, X). The application of this anisotropy tensor, therefore, cannot be considered appropriate.
A correction to the paleofield direction due to the TRM anisotropy is given by:
Here,M is a unit vector in the original NRM direction (which was found by applying principal component analysis to the stable final component of magnetization). Finally, κ andĥ are used to calculate an intensity correction factor, Figure 8) . We note that a model based on archeomagnetic data alone (ARCH3k.1 17 ) predicts no anomalous low intensity at all. There are a few sediment sites that might contribute to the ca. 1500 intensity low predicted by the other models: 3 equatorial African sites, and a few lake sites in Argentina and Antarctica. It is well known that sediment ages can be too old due to the incorporation of ancient carbon. But in this case, the sediments appear to be predicting a low intensity at an age younger than that observed. Younger carbon can be introduced into a sediment, but this requires special, site specific conditions 19 . Moreover, we emphasize that the lake sediments yield only relative paleointensity information, and a calibration is needed for the incorporation of these data into models. Calibrated paleointensity values were apparently not used for the three equatorial African lake sites in the CALS3k.4 model (i.e. these are not listed in the relevant table source tables). There are a few more recent archeomagnetic results as old as 1550 AD from Brazil, but these are more than 7300 km from our sites.
In summary, the only Southern Hemisphere sites that could possibly contribute data to the 1500 AD predicted low intensity are vast distances from Africa. We conclude that the most upto-date models (e.g. CALS3k.4) lack temporal resolution on time scales of 200 years for Southern
Hemisphere African sites with ages older than the junction with models constrained by historical data (i.e. gufm1 20 ). This resolution is insufficient to test the flux expulsion model we have proposed.
